Putative role of cholesteryl ester transfer protein in removal of cholesteryl ester from vascular interstitium, studied in a model system in cell culture.
A model system to study the putative role of cholesteryl ester transfer protein in the egress of interstitial cholesteryl ester is described. Confluent cultures of bovine aortic smooth muscle cells were labeled for 24 h with [3H]cholesteryl linoleyl ether and [14C]cholesteryl linoleate by incubation with bovine milk lipoprotein lipase. This method of labeling results in the transfer of cholesteryl linoleyl ether and cholesteryl ester to three compartments: a trypsin-releasable, trypsin-resistant and catabolic compartment (Stein, O., Halperin, G., Leitersdorf, E., Olivecrona, T. and Stein, Y. (1984) Biochim. Biophys. Acta 795, 47-59). The efflux of labeled cholesteryl linoleyl ether and cholesteryl ester from the extracellular and cell-surface related compartments into a serum-free culture medium containing 1% bovine serum albumin was studied during 24 h of postincubation. The efflux was expressed as a percentage of pulse value, i.e., radioactivity retained by the cell culture at the end of the labeling period. The efflux of [3H]cholesteryl linoleyl ether, [14C]cholesteryl ester and 14C-labeled free cholesterol (formed by cellular hydrolysis of cholesterol ester) into the culture medium with 1% bovine serum albumin was about 5% of the pulse value. Addition of human lipoprotein-deficient serum resulted in a 3-10-fold increase in the efflux of [3H]cholesteryl linoleyl ether and [14C]cholesteryl ester, but did not change markedly the efflux of 14C-labeled free cholesterol. Rat lipoprotein-deficient serum which does not contain cholesteryl ester transfer protein did not increase the efflux of [3H]cholesteryl linoleyl ether or [14C]cholesteryl ester. The rate of cholesteryl ester efflux in the presence of human lipoprotein-deficient serum was linear for about 6 h and increased further up to 24 h. Addition of Intralipid to medium containing human lipoprotein-deficient serum further enhanced the efflux of [3H]cholesteryl linoleyl ether and, to a lesser extent, that of cholesteryl ester. A similar effect was observed also by addition of rat VLDL to medium containing human lipoprotein-deficient serum. Inhibition of cholesteryl linoleyl ether and cholesteryl ester efflux and marked enhancement of free cholesterol efflux occurred when rat HDL was added to medium containing human lipoprotein-deficient serum, while human HDL was only slightly inhibitory. The results obtained with human lipoprotein-deficient serum were reproduced with partially purified cholesteryl ester transfer protein. Using the partially purified cholesteryl ester transfer protein, the efflux of cholesteryl linoleate was compared to that of cholesteryl oleate and was found to be the same.